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FOREWORD 


1, This volume presents the planning for that portion of 
the overall Advanced Reconnaissance System necessary to demon- 


2. It appears perfectly feasible to provide an orbiting 
vehicle of considerable payload capacity within the IGY period, 
provided implementing action is taken at an early date. This 

vehicle development can be carried out as a coherent part of 
the overall Advanced Reconnaissance System Program without 
significant compromise to the latter, Further, if current 
schedules can be maintained, no hardware interference with the. 
ICBM program is foreseen. Some interference from a personnel — 
dilution standpoint will necessarily exist. This can be mini- 
mized by advanced planning if a consistent PrOsT om, Agebyr sued. 


3. This tentative plan is presented in response to an 


urgent request from Headquarters, ARDC for an early plan — 
covering only the IGY period. A complete plan for the develop- 


ment of the overall Advanced Reconnaissance System will be sub- 
mitted to Headquarters, AI 





B,. A. SCHRIEVER 
Major General; USAF 
Commander 
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I - BACKGROUND AND DESCRIPTI 
EE OUR LIUN 


A. Background 


This initial test phase of the ARS Program includes the research, 
design, development and/or provision of all components and subsystems for 
both an orbiting vehicle System, and its attendant facilities for launching, 
acquisition, tracking, communications and ground test. This initial portion 
of the ARS Program will culminate in a series: of 10 orbiting vehicle tests, 
representing an integral and essential part of the overall development of the 
Advanced Reconnaissance System. The Plan limits the System vehicle to the Convair 
Series "C" missile (XSM-65, Series “C'). The first planned orbiting test follows 
a minimum of seven Series ''c" ICBM flights. The first orbiting flight. could be | 
launched in August 1958 and successive flights launched at the rate of one per 


Month thereafter for a total of ten vehicles; six of these vehicles could reason- 


ably be expected to reach orbiting conditions. 


Although the request for this initial test phase (to provide orbital 
vehicles within the International Geophysical Year) was not made until late 
December 1955, previous Studies made within the ARS Program have provided reliable 
material to permit the preparation of this Plan. These previous studies represent 
considerable planning and detailing of the various aspects of orbiting systems 
utilizing the Convair "C" missile, and their incorporation into this particular 
program at this time adds validity and confidence to the potential success of the 
initial test phase during the International Geophysical Year. (SECRET) , 


Notably among the studies integrated into this preparation are the 
ARS Test Programs which were prepared by Lockheed Aircraft Corporation (MSD), 
The Glenn L. Martin Co., and Radio Corporation of America (Princeton) in their 
Design Studies for the Advanced Reconnaissance System. These documents provide a 
basis for the vehicle, Scheduling, and cost analysis for the Program. From the 
overall ARS Design Studies has been drawn the information to support feasibility 
of integrating various components into an orbiting vehicle. A Program of various 
technical tasks has been under way within the ARS Program. These tasks were 


‘devised to advance the "state of the art" for the various components required for 


an orbiting vehicle and for techniques required to provide reconnaissance utility 
to such a vehicle. | 


A proposed System Development Plan for the Advanced Reconnaissance 
System will be submitted for approval in April 1956. This Development Plan will 
provide more detailed information on the aspects of orbiting vehicles than ig 
presently. available and will amplify as well as incorporate the Initial Test 
Phase Plan outlined in this document. (SE 


Within the limitation of time available, every effort has been made 
to evaluate all past informati aring this Plan. 
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| It is planned that development of this initial test vehicle will form 
an integral part of the ARS Program. As such, the characteristics of the initial 
vehicle will be governed not only by the requirement for ite availability during 
the IGY time period, but also for consonance with the requirements and specifi- 
cations of the Advanced Reconnaissance System itself. (SEGREP) 


The attainment of a fully operational Satellite Reconnaissance vehicle 
involves a long and thorough test program: first, to identify the operating 
environment; second, to establish a Suitable and reliable vehicle combination; 
third, to test the actual reconnaissance components, Subsystems, and finally 
the complete system. Thus, the requirement for an IGY orbiting capability does 
not in any sense require reorientation or redirection of the ARS Program; - rather, 
it indicates a need for acceleration. SECRET) 


Since it is only a part of the overall ARS Program, the resource require- 
ments for the initial test vehicle represent only a proportionate part of the 
whole requirement. Statements in this document outlining the need for funds, | 
facilities, etc., refer only to the development of the initial test vehicle itself. 
The total estimated concurrent resource requirements for the Advanced Reconnaissance 
System will be outlined in the ARS Development Plan to be presented in April 
(1956. (SEERET) | _ a | | 


B. General Description © 


7 The Advanced Reconnaissance System Development Program is broken down into 
logical phases. The Initial Test Phase is the first of these logical phases. | 
The objective of the Initial Test Phase is primarily concerned with providing the 
orbital test vehicle. As herein set forth, a series of flights during the Icy, 
and shortly thereafter, is scheduled. (SEGRE T)- : . : 


This initial phase, as well as all other phases, consists of the four 
(4) major subsystems having a degree of complexity reflected by the objectives of 
the specific phase. These four major subsystems, as delineated for the Initial 
Test Phase, are briefly described as follows: 


1. The satellite will have a total weight of approximately 3500 pounds 
and will be of suitable configuration for replacing the nose cone of the ICBM- 
Convair Series "Cc" vehicle, Adaptibility to the Series "C" vehicle is important 
to insure maximum utilization of ICBM engineering, test data and facilities and 
to minimize interference with the ICBM Program. It is to be handled, when 
assembled with the ICEM, on the available launching stands. (SEGRET), 


The satellite vehicle will be designed to provide a test bed for 
the instrumentation and equipment tests and will include a propulsion system, 
guidance and control equipments, beacons and other items being developed for 
the ARS and essential for these tests. Operational subsystems will be tested 
at the earliest possible date. (SEEREP) 


2. The booster for this phase of the test program will be an ICBM missile 
(Convair's XSM-65, Series zal hd) ON “GA fhe pote Fpra- This includes all equipments 
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B. General Description (Contd) | wt oy ae , 


and facilities necessary to boost and guide the Satellite to the separation point 
on the trajectory. These equipments are being developed for the ICBM Program. 


( 


3. The Ground-Air Communication, acquisition and tracking and Control 
Subsystem consists of the facilities and equipment essential to locate the 
vehicle in its orbit, determining its path and associated data, and maintaining 


‘communications between the ground and the vehicle for the purpose of receiving 


information relating to the flight and for transmitting instruction to the 
vehicle. A number of ground facilities are required for this subsystem. Utili- 


zation of the ground stations and communication System planned for the support 


of the Scientific Satellite (IGY) will be considered. ( 


4, The Data Handling Subsystem for this phase will not have the capacity 
required for operational tests. It will have the elements and designed capability 
for handling environmental and subsystem data generated in the early flights. At 
the earliest possible date, the operational Data Handling System will be installed 
and tested. This will include the basic ground recording equipment for visual 
and ferret data and initial read-out, indexing, coding, and storage equipment. 


C. General Design Specifications 


The general specifications which follow apply only to the satellite vehicle 
itself; it is assumed that this vehicle will be boosted by the XSM-65C missile, 
and that no or at best very minor modifications to the XSM-65C missile will be 
required to "marry" the vehicle combination. Overall performance of the XSM-65C 
will be unchanged. 7 , 


The general level of "sophistication" indicated by the specifications for 
the Initial Test Vehicle is that considered feasible for attainment by the 1958-59 
time period. However, it is Proposed to retain maximum flexibility within the 
development Program SO as not to compromise an IGY orbiting capability; in every 
instance where possible, new developments will be backed up with existing components 
of lesser capability but greater reliability. Such an approach will permit maxi- 
mum development progress by the required availability date. As an example, the 
radioisotope auxiliary power unit appears feasible by the IGY time period; however, 
batteries capable of satisfying power needs for a shorter period are available 
and will provide insurance against unforeseen development delays. A further 


back-up can be provided through use of current chemical techniques to provide 
power supply. (SECRET) 


| It is again emphasized that the general design specifications Listed below 
should be considered as "suggested" specifications which can probably be met for 
the Initial ARS Test Vehicle. However, bearing in mind the importance of having 
@ reasonably sophisticated orbiting capability during the IGY time period, the 
specifications will be adjusted downward from the "desired" level where necessary 


_to insure a timely capability for orbiting flight. (SECRET) 
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C. General Design Specificattam 


SPECIFICATION 


OVERALL PERFORMANCE: 
SS SRE URMANCE 
Orbiting Altitude 


Orbiting duration 


Accuracy 


Payload 


Mission 


COMPONENT CHARACTERISTICS: 
EL OIICS 


Power plant 


GUIDANCE & CONTROL: 
a SNUNLROL 


Transition after separation 
Orbital Control 
POWER SUPPLY - 


AIRFRAME ° 














INITIAL ARS TEST 
VEHICLE 
VEHICLE 


230-300 N. Mi. 
Elliptical orbits due 
to elementary vernier 
thrust control 3 
15 days 


Elliptic - Eccentricity 
30-100 miles | 


1500 pounds © 


Gathering environmental & 


‘Scientific data and testing 


elementary ARS subsystems 


15,000 pound thrust engines 
to circularize elliptical 
orbit 


(probably Hustler XCR-81~-BA-1 
weighing 1600 pounds approxi- 
mately, including propellants) 


Stable platform and computer 
Co control vernier boost for 
attaining orbit 


Fully stable configuration with 


reaction wheel control based. 
on rate gyro sensing 


Battery pack: alternatively 
radioisotopes with thermo- 
couple conversion 


Probably Semi Monocoque (Sheet 
Stringer) Design Integral Tanks, 
Cylindrical with conical blunt, 
or ogival, nose. End frame to 
e with ICBM booster warhead 


achment bulkhead 
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SPECIFICATION 


AREA | 


OTHER SUBSYSTEMS: 
7 | 


GENERAL WEIGHTS AND 
PERFORMANCE : 


Separation Weight 
Total ARS Vehicle Length 


Accelerations 








INITIAL ARS TEST 

VEHICLE 
Sensing devices for gathering 
environmental and scientific 
data. Equipment operation 
monitors. Rudimentary TV, 
Photo, and ferret equipments, 
Advanced technique System test 
devices, Antennae. Beacon 


_ transponder or transmitter for 


acquisition and tracking. 
Telemetering system. Self- 
destruct system 


Approximately 3500 pounds 


Approximately 14 feet _ 


Same as those applicable to 
ICEM 


(SECRET) 
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II. APPROACH TO PROVIDING AN ORBITING ‘FLIGHT DEMONSTRATION Ix 1958 AS A PART. 
OF THE ADVANCED RECONNAISSANCE SYSTEM (ARS) PROGRAM. | 


A. Introduction - The ARS Program, with Proper reemphasis and acceleration, 
Can provide a Flight Demonstration of an orbiting veliicle in CY 1958: This 
first became evident in September 1955 and has subsequently been substantiated 
with the progress of the Design Study Phase of the ARS Program. The ARS Program 
requires an early test vehicle to provide essential data for the future logical 
‘development of many equipments in the system. ( 


Due to the nature of any orbiting flight having utility, it is necessary 
to consider a great complex of individual technical problems ag they relate to 
@ complex system. Each portion of the system is so interlaced with others that 
none can be considered separately. Neither does it appear desirable to develop 
a test vehicle separately, or outside the ARS Program, since the elements of a 
Separate test vehicle Program are essentially the same as would be required in 
a test vehicle integrated with and required for the ARS development. CSEGRET)- 


| _ The Initial Test Phase of the ARS Program will have as its primary 
objective the establishment of the feasibility of operation of vehicle in 7 
Orbit and the collections of bagic environmental data relating to the orbiting 
Operation. Contingent upon the success of the earliest flights will be imposed 
the additional Objective of early component testing. (SEGRET) | it 


The overall ARS Test Program may be presumed to require some 80 orbit- 
ing flights. Captive tests and other flights will preclude the orbital flights 
and continue until the Advanced Reconnaissance System is fully Operational. A 
limited operational capability is anticipated with orbiting vehicles during 
Initial Test Phase of the test program. However, the achievement of any opera- 
tional Capability is of secondary importance and will not be allowed to jeo- 
pardize the attainment of a flight demonstration in 1958. (SECRET). 


An example of the operational utility that might be possible with the 
Initial Test Program is the use of simple camera (with read-out components) 
to photograph selected portions of the earth under the orbital path. A pay~— 
load of 1500 pounds allows adequate space and weight Capacity for thig type of 
equipment, which ig expected to be available within this time period. (SECRET) 


B. Elements of Initial Test Vehicle System 
| ene Le System 


The development and test schedule of the ARS contains the required 
elements for a sound and logical progress of the combined systems to yield 
ultimately &@ successful reconnaissance system and to meet the immediate re- 
quirement for the earliest successful orbital flight. Of the subsystems which 
have been selected for inclusion into the early part of the program, there are 
relatively few which are not already in the development phase. No subsystems 
have been considered unless basic research has already indicated that these 
subsystem concepts are compatible with an early flight. 


lL. Booster or First Stace | 
Lee, OO 
The; (ICBM: ; peries C vehicle will be utilized as the initial 
wi epe suitable as a first stage even under conditions 
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stage and 


" of modest degradation in 
cated in Figure 1, In the event of ¢ 

C vehicle, it will be noted that an utilitarian payload can be placed on 
orbit. General performance characteristics for the Series C are assumed to 
be: Nose Cone weight - 3500 pounds and Burnout velocity - 23,000 fps for a 


300 mile apogee trajectory, (SEGRET) 


Design of subsequent Staging will be on the basis of minimizing modi- 
fication to the Series C vehicle, (UNCLASSIFIED) 


2; Subsequent Staging 


AIRFRAME ; 








The vehicle will be approximately 5 feet in diameter with a faired fitting 
at the aft section to mate with the Atlas C booster diameter. The length of the 
vehicle will be limited to approximately 14 feet in order that stands presently 
used for the Atlas vehicles may be utilized. The vehicle will have an ogival, 
blunt, or conical nose which houses the payload compartment containing the sub- 
Systems described in the ‘design specifications, Provisions will be made to 
employ environmental control techinques for the payload section as required, 
Aft of the payload section will be the fuel tank section, the lower bulkhead 

SECRET) 


of which will mount the engine thrust frame. ( 


PROPULSION: | 

A conservative estimate on the increment of velocity to be given the 
vehicle in order to place it in an orbit is of the order of 3000 fps on a 300 
mile apogee ascent to orbit trajectory. A third stage propulsion system will 
be necessary to provide this velocity increment. Due to the short development 
time allowed to meet the Phase I ARS time schedule, it was decided to investi- 
gate the AF inventory for a developed item, to see if a feasible system is 
available, The "Hustler" engine (XCR-81-BA-1) (presently under development) 
will begin flight test in the fall of 1956 and seems suitable. The total weight 
of a modified Hustler system (decrease in tankage and fuel weight for this usage) 
1s 1575 pounds, which will supply a thrust of about 15,000 pounds for a duration 
of 20 seconds. It is expected that this system will be developed for Initial 
‘Test Vehicle use by January 1958 and will allow a payload of about 1500 pounds. 
With this propulsion system, it should be possible to control the final velo- 
city to within 425 fps. A deviation of + 20 miles from circular orbit at 
300 mile altitude is thereby obtained with correct thrust orientation. This 
is a designed air start engine and the time period between the initiation of 
an Initial Test Phase and first flights will be utilized in a research program 
to improve reliability and further investigate the use of hydrazine as a fuel, 


AUXILIARY POWER UNIT (APU) : 


The following APU performance requirements for the Initial Test Vehicle 
have been assumed: , . 


&. Total payload on orbit: Approximately 1500 pounds, 
i. caetes Pere eee | rt 
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b. Duration of APU Operatii ys to 2 months, 


c. Peak electrical power required: 300 watts. 


d. Electrical energy required per day on orbit: 600 watt hours 
| day 


Various Auxiliary Power Units have been under Study in the ARS Program 
and it appears that a wide range of power source can be made available. Listed 
here, in order of increasing development time, are those appearing to be feas- 
ible in this Phase: 


&. Chemical batteries. 
b. “Cheamstide: ey fueled turbine-generator 
G. Radioisotope heat source coupled to 





(1) A reciprocating engine-generator; 
(2) a turbine-generator; 
(3) Thermocouples. 


d. Nuclear reactor coupled to a turbine-generator 
@. Solar batteries. 


Further study will indicate an optimum unit to be used. (SECRET) 


GUIDANCE : 


It is assumed that the XSM-65 ¢ missile will have main and second stage 
guidance of the radio inertial type. Accuracy from this system would provide 
guidance necessary to achieve a degree of orbital accuracy adequate for ARS 
initial test requirements, 


With guidance during the boost phase provided by the XSM-65 C missile, 
there remains the problem of guiding the satellite vehicle itself to an orbit. 
A stabilized platform will be required for this phase with a pre-determination 
of time and orientation of the vehicle required for the third Stage initiation, | 


Guidance on orbit will consist of sensing and feeding proper Signals to 
an adequate control system which will maintain a reference orientation in the 
orbiting vehicle. Of the many possibilities for accomplishing this, the best 
appears to be the “dumb bell mass distribution" method which will take ad- 
vantage of the gravity restoring torque to provide inherent stability of the 
vehicle in the downward direction and to provide sensing reference. Another 
method under consideration for obtaining a vertical reference indication for 
the orbiting vehicle will utilize an infra red horizon scanner. This horizon 
scanner is currently in the early testing stages utilizing balloon flights. 


WD-56-00088 








CONTROL : 


Control during the boost will: be furnished by the XSM-65 Series "c" control 
system and will be by means of gimballed engines and control of verniers, (SECRET) 


During the coast period from booster cut-off » control will be required to 
torque the vehicle into the preferred orientation required for vernier thrust 
initiation, This will be done with reaction wheels (or possibly by jet thrust). 
The same reaction wheels will be used to orient the vehicle and to damp out 
oscillations of the vehicle in orbit. Contrel of either a gravity stabilized 
vehicle or a closed loop control system (sensing a reference direction) require 
that disturbing Corques arising from other vehicle subsystems be kept to a 
minimum, such ag by counter-rotating any rotating machinery with either usable 
rotation or dummy Elywheels. €SECRET)~ | 


ACQUISITION AND TRACKING, AND COMMUNICATIONS ; 
Acquisition and Tracking: | _ 


The AN/FP8-16, instrumentation radar, presently being fabricated, appears 
to be the best &pproach to the acquisition and tracking problem for the initial 
orbital flights, However, to meet these requirements, the antenna system, 
transmitter power and several other items must be modified. The two major 
problems that must be investigated throughout the test problem are propagation 
reliability and transponder reliability, (SEGRE) 


Theoretical studies have indicated that the acquisition problem is contin- 
gent upon providing adequate power in the air-to-ground link. ‘Théepresent 
"state of the art" indicates that a receiver with adequate Sensitivity and an 
airborne transmitter with adequate output power can be constructed to meet the 
ARS requirement and within the desired time schedule. CSECRET) | 


Communications: 


It appears that advantages can be obtained by maximum utilization of the 
radar-tracking beam for some of the ground-air functions. The Sround~to-air 
command link and air-to-ground telemetering link can be so implemented in 
accordance with presently available techniques. To be given further considera- 
tion will be a scheme whereby commands will be transmitted from the ground 
station to the vehicle via the tracker-transponder link by pulse position 
modulation or similar techniques; low content information will be transmitted 
via the transponder-tracker link by the same techniques. (SECRET) | 


The Ground Communications techniques necessary to support the flight of 
the first orbiting vehicle are in existence today and can be made available 
a8 operating equipment within the desired time schedule. The problems asso- 
elated with the Orbital Computer, Progranmer-Timer, and the Command of the 
vehicle will be attacked by presently known techniques and by the modification 
(of existing equipment. CSECRET)— 3 , 


INSTRUMENTATION AND COMPONENT TESTING: 
em 


Both the ground facilities and the spaceborne vehicles will be instrumented 
to collect, transmit and record information relative to the vehicle's 
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' performance in orbit. Presently | schniques will be utilized 
to obtain this information. Each test vehicle will serve a multiplicity of 
purposes, providing essential data for the future logical development of each 
of many equipments in the system. The complexity of the tests on any vehicle 
will depend upon the success of preceding tests. As an example, a particular 
vehicle will be used to test the performance of tracking equipment, to gather 
environmental data, to test communications, and to conduct experiments to 
determine the optimum chassis configuration. Instrument tests will be planned 
to make optimum use of the relative large payload and Space available aboard 
each vehicle, | 


GEOPHYS ICAL-ENVIRONMENTAL DATA COLLECTION}; 


From its inception the Advanced Reconnaissance System documentation has © 
included the provision that the ARS Test Program should be so oriented as to 
maximize the usefulness of the test vehicles to the scientific comaunity in 
general as well as to satisfy environmental and engineering requirements of 
System. ARDC System Requirement No, 5 requires that the System Development 
Plan contain provisions for the fabrication and launching of "research | 
laboratory models" of the Satellite Test Vehicle, capable of obtaining and 
transmitting to the earth valuable scientific data on the Space environment 
and astronomical bodies, (S8GCRED- | 


The geophysical environmental program to be performed as part of the 
Initial Test Phase will have two objectives. First, it will provide for the 
measurement of such environmental data as has been determined to be necessary 
if not critical for the succesful design of the systen, Secondly, it will 
provide for the measurement of other geophysical envirenmental data which may 
be of Limited importance to the design of the ARS but of great scientific 
dmportance, (S#GRE®). | | | 


Based on current Studies, the environmental factors which appear to be of 
primary importance to the Advanced Reconnaissance System are (a) density at 
orbital altitude, (b) rate of influx and mass of micrometeoric material (c) 
thermal flux of the earth and sun as they affect equilibrium temperatures at 
_ altitude (d) Solar radiation in the ultraviolet and A-ray regions’ and (e) the 
effects of the fonosphere and troposphere on communication and tracking of 
the vehicle. Though not listed in any order of priority all these will be 
thoroughly investigated in this phase. (SECRET)- 


In addition to the above areas of direct importance to ARS Design, 
certain other geophysical areas also of primary importance to the scientific 
Community are expected to be studied by use of the orbiting vehicle. These 
include, but will not be limited to, (a) measurements of the direction of 
influx and intensity of cosmic radiation,(b) measurement of the direction 
and intensity of the earth's magnetic field and (c) measurements of cosmic 
and solar high frequency radio noise. Also, for scientific purposes, more 


sophisticated sclentific experiments in the areas of direct interest t . 
Design may be conducted. : (SEGRET)- | | : —_ 
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Le Meteor Measurements 
eae nll 


The measurement of the influx of meteoric material has a two-fold 
significance. It is necessary in order to determine the hazard to a very 
high altitude vehicle from bombardment by cosmic dust impinging at velocities 
of the order of 100,000 miles per hour. Also this information may be of ; 
geophysical importance since the extent that radio communications are affected 
by such cosmic dust is presently unknown. ( 


The presence of micrometeoric dust will be measured from acoustical 
vibrations resulting from their collision with an elastic diaphragm incor- 
porated as part of the skin of the satellite. This acoustic technique has 
been successfully used in rockets and can be readily modified for satellite 
use to determine the rate of influx of meteoric matter, as well as the mass, 

SEGRET)- 


and, orbit permitting, latitude variations of influx, ( 


2. Thermal Radiation Measurement 


Thermal radiation flux ineident and absorbed on the skin of the ARS 
vehicle, with the sun and the earth acting as sources of energy, can produce 
extremely large variations in the skin temperature with a possible severe | 
degradation of structural integrity. The skin conductivity and internal re- 
radiation can be expected to produce a heating or cooling effect on the 


equilibrium temperature of the interior, depending on the radiation absorption 


and emission characteristics of the System and its insulation features, Also, 
thermal radiation information relative to the flux of the earth in the infra 
red may be required to determine or control the attitude of the system while 
in orbit. (sEeREeT)~ | 


In order to provide the needed information, instrumentation to be 
satellite-borne will be developed for the measurement of the absolute 
radiation flux strom the sun in the ultraviolet, visible and infra red, by 
means of filter radiometry. Similar equipment will be developed and measure- 
ments made to determine the flux from the earth due to daytime albedo and 
emission and nocturnal emission. Existing equipment will be modified to mea- 
Sure satellite skin temperatures and interior temperature. . 


3. Density Measurements 


The measurement of density at orbital altitudes is of primary 
importance since successful operation is dependent on the ability of the 
ARS vehicle to remain in orbit for long periods of time and the choice of 
orbiting altitude for any desired life time is dependent, among other things, 
on a knowledge of the density. (SECRETS 3 | 


There are several methods by which density might be determined from 
or by means of an orbiting body, (UNCLASSIFIED) 
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The most obvious methoc track the vehicle itself 
and, assuming known aerodynamic: atmospheric density can 
be determined by variations of the orbit as compared with a vacuum orbit, 

A. similar method suggested by Whipple involves the rearward ejection from 
the satellite of two or three spheres of equal size but different mass, 
These spheres must be ejected rearward with sufficient velocity so that 

they will spiral towards the earth's surface, By optical or radar track- 
ing, the trajectory can be determined and this versus the time data will 
determine density at various altitudes. Kellogg and Kallmann have 

Suggested a method involving the ejection of a balloon of some kind from 
the satellite and dragging it by means of a line in which the tension 

would be a measure of the relative drag force between the two bodies. 

This drag force together with information of mass and size of the two bodies 
plus orbital velocity and drag on coefficients will yield density. (SEERET)- 


It is expected that the ambient pressure at 500 KM will be of the 
order of 1077 um of Hg which is within the range of the Alpert guage. 
Assuming a non-aspect controlled spherical body or any known shape with © 
aspect control, Alpert guages can be used to determine import pressure. 
Impact pressure plus a knowledge of the velocity of the body relative to the 
aix mass will permit determination of density. (SECRET- 


4. Solar Radiation Measurements in the Ultraviolet and X-Ray Region: 


With regard to solar radiation, there are two principal areas of 
research which should be investigated as being of possible critical importance 
to the design of the ARS. These are the effect of radiation (solar x-ray and 
short wave length ultraviolet) and the effect of molecules, atoms and ions 


existing at 500 km. (SECRET) 


Since a vehicle traveling at 500 km is essentially receiving un- 
Elltered solar radiation of low wave length, one must consider a possible 
"charging-up" of the metal due to the loss of photoelectrons from the sur- 
face. This charging-up can theoretically rise to thousands of volts, de- 
pending on the wave length and intensity distribution of the incident 
radiation, Such a charging-up could influence the telematering and other 
electronic functions of the equipment in the vehicle. | 


Also, the effect of the atmospheric composition at 500 km is diffi- 
cult to assess since the pressure at that altitude is not accurately known. 
The best estimates range from/O~’ to [07/9 mm of Hg. If the real pressure 
lies in this range there might be heating of the vehicle due to recombination 
of atoms on the surface as well as impacts with other atoms and molecules. 


(SECRET) 


A photo counter-type instrument will be developed to be satellite- 
borne to measure solar radiation in the x-ray and ultraviolet region. Also 
an ultrasensitive light weight mass spectrometer will be developed and flown 
during the test program to determine atmospheric composition at orbital 


altitudes. (SEGRED 
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Techniques based on the use of electromagnetic radiation will be used 
as a method for guidance into orbit and tracking in orbit of the ARS vehicles. 
Depending on the frequencies used, the lonosphere (at low frequencies) and the 
troposphere (at high frequencies) will cause the electromagnetic waves to be 
deviated from their normal Straight line path, as well ag delayed, thus giving 
a false position for the vehicles. If the index of refraction is determined 
for the ionsphere and troposphere, correction can be made to give the true 
position of an object being tracked. (SEERET)- 


| In order to determine the fine structures of the ionosphere, a pulse 

transmitter with a frequency of about 30 mc/s will be carried in the ARS Test 
Vehicle. The pulses are syncronized with the interrogation pulse of ground 
stations. The time delay between the 30 mc/s pulse and the interrogation 
pulse, the amplitude fluctuation and possibly also the phase fluctuations and 
changes of polarization will be recorded at the ground stations (5 stations 
several miles apart). (SECRET) | i 


This information enables one to determine the integrated refractive 
effect through the whole ionosphere up to the height of the satellite. Studies 
‘will be instituted to determine the feasibility of developing suitable equip- 
ment to study tropospheric effects. (SEGRED)-— 
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IIL - CONTINGENCIES TO suCcESs =". 
ICBM AVAILABILITY 


It is assumed that development of any "sophisticated" vehicle subsystem 
capable of accomplishing orbiting condition in the specified time period will 
require the use of an ICBM vehicle as a first stage or booster. It is also 
assumed that maximum use must be made of various associated ICBM components and 
facilities if the flight conditions are to be realized on schedule. Therefore, 
the development and availability of the ICBM vehicles on a schedule compatible 
with such an orbital flight vehicle development becomes the principle contingency 
to the success of this program Plan. As subsequently noted in this plan, ICBM 
vehicle development is scheduled on a "marginally" compatible basis. If the 
ICBM development lags, then the fulfillment of an orbiting flight condition in 
1958 will not be met. (SECRET) | 

IMPLEMENTATION OF SCHEDULE 

In recognition of the critical scheduling and lead times, the early 
implementation of the Plan is mandatory. There appear to be at least three (3) 
management aspects which are contingencies to the success of the Plan. These — 
are: (1) the decision to implement an ARS Program including this portion thereof, 
(2) the selection of an appropriate contractor or contractors, and (3) the pro- 
vision of adequate funds. To provide a reasonable chance of success, these _ 
“Management problems must be favorably resolved at the earliest possible date. 
Subsequently indicated development schedules and costs are predicated upon 
1 April 1956 as the date for resolution of these management aspects. (UNCLASSIFIED) 


RELIABILITY OF COMPONENTS 


| The reliability requirements for the Advanced Reconnaissance System, 
particularly the airborne components, are several orders of magnitude greater 
than that attained in current electronic and mechanical equipment. Relatively, 
unattended operation in a strange environment further complicates this problem. 
This problem cannot be solved without maximum simplification and continual work 
to advance the "state of the art" in the field of component reliability. 
Simplicity of design and system integration will be the keynote of the Initial 
Test Phase. (SEGRET)— | 
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IV - INTERFERENCE WITH ICBM AND Pe 


From the outset, it is recognized that the ICBM and IRBM Programs are 
programs of higher priority and it is, therefore, in the best interest of the 
Nation to maintain their schedules inviolate insofar as possible. Where in- oe 
compatibilities occur between the ICBM and the ARS Programs, slippages in the ARS | 
Program will be accepted. (SECRET) | | 


The satellite vehicle will. be designed to accommodate the Convair Series "Cc" 
vehicle. No structural or performance changes are contemplated. (SECRET) | 


ICBM or IRBM contractors will not participate as contractors in the ARS 
Program where their participation will detract in any way with the ICBM or IRBM 
work. Where it is in the interest of both development projects, all plans to 
utilize Convair launching sites, test facilities, and field personnel will be — 
incorporated in the program. ? 3 | 


Since the unmodified ICEM vehicle serves as the first stage of the orbital 
test vehicle, much of the information obtained during the ARS flight tests will 
be of value to the ICBM Program. The experience and information gained from these 
flights should add reliability to the ICBM Program. (SECRET) 


Insofar as possible, the delivery of ICBM missiles and components and the — 
use of facilities will be scheduled to coincide with the periods in the ICEM 
Program which are less critical and represent less than maximum demands on the 
ICBM Schedule. (SECRET) | , 
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Orbital Payload Availabl e 
Payload of 5500-Nautical-Mile Missile 


| Figure 1. Gros 





Estimated Payload 6: ICBM. 5M- 65C 
Booster is 1600 Pounds “.” 






(1600) 





(1200) 


Variation of Payload Available in 300-Mile 
Orbit as a function of Degraded Performance 
of 5500-Mile Booster 

(400) 


1 2 a "4 5 | 6 


Maximum Range of Vehicle with Design Payload 


Digal Stage is 3500 Pounds — 
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FACILITIES ANNEX 
INTRODUCTION | | 
Number coding on the following pages is as given below: 


As a general rule, the following steps will apply in the acquisition of 
"construction" type facilities. The dates of completion of these steps con- 
stitute critical check points in the determination of progress. 


1. Definition of Requirements - This is a statement of what is required, 
when it is needed, and why it is needed. It is based on the information supplied 
by the contractor. 3 | | 


2. Determination of Method of Acquisition - This step is required when 
no contract is in existence. It is the responsibility of WDD, 


3. Formal Application - This is a detailed statement of the design 
criteria and specification to be used in the design of the facility. It will 
contain schedules, cost estimates, and plan. Justification in some cases ma 
be required. This is the responsibility of the using contractor. | 


4. Authorization to Proceed - This is the initial authority (usually in 
the form of a letter facility contract) to the contractor to allow him to proceed 
with acquisition. It is the responsibility of Hq, AMC after a procurement ~ 
directive has been released by Hq, USAF as a result of Step 3. 


7 5. Contract Award to Architect and Engineer (A and E) Contractor - This 


is the award of contract for detailed design. It is the résponsibility of the 
using agency with approval’ by AMC/SAPO. | | mrt 

| 6. Submission of Preliminary Drawings - This step is to. permit approval of 
the efforts of the A and E in the form of drawings and specifications. An 
actual cost control estimate based on these preliminaries will be submitted as 

a basis for funding of the construction. Approval of the preliminaries is the 
responsibility of the using contractor, R-W, and WDD. Sp 7 7 


7. Submission of Final Drawings - This step is to permit approval by the 
using agency and by AMC. At this time the construction contractor is selected. 


8. Award of Construction Contract 


9. Completion of Construction Contract - Facility activation by the using 


agency is normally considered to start at this time, sometimes referred to as 
“beneficial occupancy date” Usually, the facility is not ready for the use for 
which it is intended. Activation may involve considerable additional equipment 
installations by the using agency, and a period of checkout or shake-down is 
necessary. _ oo | | 





10. Activation Complete - The facility. is now usable for the purpose for 
which it was intended. : 
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FACILITIES ANNEX 


If the requirement is for equipment only and does not involve construction, 
Steps 1 through 4 are similar to those as above. The eepetning steps are out- 
lined below: 


>. Request for Bids - 


6. Evaluation of Bids - | 


7. Procurement Order Placed - Normally this occurs within a few days of 
_ the completion of Step 6. In some cases, "sole-source" justification is made , 
obviating Steps 5 and 6. 


8. Equipment Delivered - This is the date that the equipment is received 
at the location where it is to be used. 


Equipment Installation - The equipment is completely installed but 


has ae been checked out. 


Activation Complete - The equipment is now usable for the purpose for 
tae it was intended. | oe 


2-2 WD-56-00088 


UNCLASSIFic 





MLONSONT 





‘IVLOL 





9U0D 28ON 
- ‘Sptq ATquiessy > 








| I9}so0ogq 
- Spiq Atquossy 
OT, SIT 











prekyoeg Aye 
19, surezsig 


aL sanded 








AQtIDeT Ysa, 
TeJUsUIWOTTAUY 
auqy esg0N: 





urayy / urayshsqng 








3 Jo SUO}[T}UW Uy ore sama 
Bey mosey pooueApy UOd AUVWWOS NVUDOUd TY SLi 





SOljt[toeq Ute 


7-7 o8eg 
88000-9¢- 


iM TTT : : ‘ ee youney €-i 
HHH HTH : _- _ @son) { 
3 mal . Samat | 
qT. : Surpimg ATquiassy 1-a 
: é 1897 
| | . tastra 
ee 
























“ORT W9y surejshg 
8S6I 


Uf fa[Nfolsivy ar 
| 


nN ane 








"Ie WaT ‘uortAury 


T-N 


Neate —— 





eu0’) 





8s0N 





“ON Xapuy 


S-2 o8eq 
88000-9¢6-.CM 





7 | | “AIITIOey Sty} JO Aytttqedes ayy ur AYTIQIXETF roFZ syUsuLaatnboad. 

terqnoed juesead SoTAep Pdurjziqro SJeOrTep e& Bururejzuos suoo agsou Petemod ke jo SOTIeOFaAjUL oy} ‘LeAoMoOTT *sjusuteartInbes 
TeyeM pue surstqoad uorzaTyep oureTy ezrurrUrUT TTT (qT 000 ‘ST-000 ‘S) squetd zamod auo3 ®s0U 94} FO IsNzy} MOT AT@ATJeTaL 

eYL ‘worjeredazd oats o”} UL pepraoad oq Tm S9TzT[Toes. Aqrandes pue sprox Ssa00y ‘sdoys rejour joous pue osuryoeur 

PeTutyT pue SIT} TI9ey yaoddng Surrseursus pue CATIEILSTUyWUpe ‘vare ATquiesse *suot}eotunurur0oD “SOTTTIN ‘Burotares pue 
ese103s yuetfedoad aq rr Pepnpour osTy> +3238 epnaztzte pue ‘uonjeredes ‘Mozy pros Zurpnyour’3urjsa3 wajsXsqns ajetduio2 107 
Ayttiqedes ay} aaey TTT xatdured ayy, - *esnoyysorq peordéy.e wr pesnoytoronpex pue UOT}IETIOD vyep r0F Peyeunszsuta93ua2 
> [O.13U09 ozenbepe GIEM tun Surat uor}ts0d-om} © Jo Ss1suOD pueys 89} oAT}deD SUL ‘NOLLVZTILA GNV NOILdrYosada 


* 
I a ea he SE 














a aa CSS ES Sc Sg a = — 
a ee est SS SN |) TN AE | See i i INCAHOS 











LS6I tequieideg. :wtva QaaN 8079870 t ;ONTDV DNISN 
| | "4 | eUu0y 2sON a 
(Tel-d) WO'PS - 96 Ka ‘LVAILSE 'IOWLNOS Lapang petemodg - ArirTeg sey, sures hg WHEL 


prekyoeg 81039813005 *NOI ("DO SUEWOAN XGCNI 


9961 Atenuer zr caryaq OL eanded cWHLSASans 


“ 


9-2 o8eq 
88000-9¢r CM 


‘SMUVWY 





‘peo, 3unsay 24} JO UOTNqr43sIp FUSTOTFFS JSOUL TOF ‘*d39 ‘uotzeJUEUNAAsSUT 

‘SIBTOOD ‘srajeay ‘satqe} exyeys “stoqureyd ozts snorrea JO ISTSUOSD TITH AjI[TOe;Z TTe-zaA0 ey ‘Atjuenbasuoy -aporyaa 

| Surnjtqao. ajetduros ary} pue ‘sureajsXsqns ‘szueuoduros TOF Pertsop st-uotjemMuts yong “eTQIssod sv AjasoTo se yUsUIUOITIAUA 
uoTVeIper pue uotzeqra - ‘UMNICA 94} 3} efNUITS. 0} pepuaqur St 31 ‘remnoiysed YU *aTOTYeA Buryiqio ue so juauIUOITAUa adeds ou} 
Riders 24} uo isla esc ST se reyosur ‘eqvernurys oF . juauadmbe JO S}STsUOD PRS StTaL ‘NOILVZIiILnA GNV NOLLdArUoOsada 


HNaRILER rT Hace 
TEL LTT TET TPP 
Sisto SI FALL FSIS Vr] Ate SINISW IFIRST ROS IF 


: PTINGAHOS 











juaurdinby 


uoTJONAJsuoD ArojeLOqGeyT 








Sr |) 


LS6r sivasaniilt iva Gaan ioyoeIju0H =6s>XONADV DONISN 


(TeT-d) WS" ~ 99-2 “ALVWILISS TIOWLNOO LADGNG AWTIOVT saz [equeu0stAUg “Wa. 





WEG $,10}9ez3009 — :NOLLVDOT I-N °WHaWNN XGaNI 


9Sg61t Arenuer ZI “ALVO (pezemog) 2u0*s) ssON -~(NATLSASANS 


L-% o8eq 
88000-9¢- CM 








ue se peptaoid oq sultoy ed ss9D0e pue jstoq pozeasirues Tero | 
oq isnur sjusuysn{pe feuryq *(1938s00g 2S9-WS) eTo1yea otseq pue oSe}s 9UOS esOU OY} Jo aFerrqeU a10jzeq paisey eATIdeo 
_suteq jo ofqedeo aq ynur (Jsnzy1 -qI-000 ‘OT ATezeurtxoadde JO) soutsue o8ezs-paryy 24} ‘suo. asou pazemod e ut peuteju0D 
ST ETITYOA Burjyrq.10° o”} asneseq = “suUIsTuBYyooUL [orjUOD pue vorejmeumnijsur ‘snjeredde Surstazes pue odei0is tangy ‘saoraep 
UOT OeTJep surery ‘yueurd nbs Zurypuer : SITS Stur ‘SpBOl sso050e “sm@oyzeoTunurur0D ‘aamod ‘rozem SUIpnpour surest yzoddns 
TeWjUesse oie pepnyoyy | “ArrtTiqedeo ‘Sutjs 0} youne] pug: aatideo. q10q_ Suraey yore ‘sajts Suryouney omy SutAszos (asnoyyzooTq) 
I93Uu99 Sree Sen ee BIEp pure. ee eee WOUTUIOS e | FO. sjstsuoo dial ak qouney mer SUL L ‘NOLLVZTILA anv NOI Ld udosad 


qd eltdt bbl dl Heel deeet beet 








— SMT NGAHODS 





gs6r ouNP. :a TYG GQHIN- OLWAV <XONSDV DNISN 
(Oof¢-d) WO'S¢ - 2g Aa ‘ALVVOLSS 'TOWLNOS LaDang | |" xetdurog youney NOL 


€-1 <WHaNNN XGdNrI 






ePrIold ‘Gav Azetfixny yeraaeuesy eden :‘NOILLVDO'T 


‘ -«gg6t Azenuer 77 aLVa SOL I48tT 7 -"NWELSASaGNs 


8-Z 93eyq 
88000-95- Mh 





SUV 


. | : | SS (8S6T Atwe [) 27ep pueis=uo- ~STISSTUl Jsatz OY} 0} roOtTAd 
syjuour anoz Ajoyeurrxoirdde aTqelreae eq Surpring sty yeu} peaches ‘SS6I 18NBny ur Sutouseururoo § “yyuour/T JO 93e1 YoOuneRyT v 
IO} SOTIsstur so uotjerederg ‘snjeredde Buyjs8903 surajsAs pazruny pue ‘doys Teyeur jeoys ‘doys eutyoeur ‘aoeds Surresursua 
eyenbepe yim poeddmbe aq isnur Surpring 243° ‘(-930 ‘yusurUstTe "Ay qetTer Ulstueyoeur uotzeiedas ‘Surwotjouny yusuodurod jo! 
Moyoeyo pue sodgueyo Suyrseursue jods - ~9Y}~UO IOF oTIsstur.sy) ssodc0id OL °(9S9-WS)eTTYOA 191800q 9Y} 10; yUTOd ATquiosse 
_ pue Surajaoea 2.88 pasn oq: Oo} panjonazys- “Wy "bs -000 ‘ O€ & st ‘Surprrng Ajquiosse sjuy. ‘(NOILVZIILIN. aNV NOILLdrwosad 


|| | | | | tH | | | | | | | | i . uorzoNaysuo’y 
; i Surpting ATquiassy 
aa Sane aa ee IO SMO ie SLANG evel oe 

















?TINGaHOS 
SS6I PIPW <ALVa GIN = ) OLWAV ?kONADV DNISN 


(00€-d) WO'lS - 15 AT ALVWILSE TOWLNOS IaDana _—- teq800g - Surpring ATquressy WHOL 





“OLWAV = <NOLLVDOT I-d  WIGWAN XAaNT 


9S6t Azenuer 27) satya WOT, 143IT 7 ~INULSASANS 


6-7 eseg 
88000-95-CM 





ou} UT pepNyTour oq [ITM 19ayeM pue ate posseaduioo ‘zramod ‘suOTJeoTUNUIUIOD ‘speor ssaddy *1019e1]009 STOTYea Surjrqro 
oy} toy odeds Sutrooutsue pue ‘sdoys Tejout Joous pue suryoeur ‘snjeaedde salou “oTy ‘doys yueumazsur ‘yueudmba 
SUTIeAQIT22 0} UOT}Ippe ut Azessasau oq TI} soinjxty Zutyoeyo yuourustye pue sulzoyjetd Atquiosse ‘souexz9 surrpuey Tersedg 
"INOYIeyS Jusuoduted Aoz patjtorjuoo aq wed Ajtprumy pue ainjezodure} eteyM wool yooid-jsnp e aambez Aeur suod asaqu 
pezremod ay} ut poutejuos: SdTAep Bur}1q20 OJeIT TUT oy} Jo Atquiesse 10; Sutssa0ad SUL “SaTITYeA Burztq10 jo Sutssooo0id 

. pue ydracea ou} TOF pesn aq 07 eanjonz3s pnaes ay “bs ~000 ‘OE e st Surpting Atqurdsse stuy, ‘NOILVZITTILA GNV NOILddosad 


nt eer a ey 


| 2 iil wor} ONAYsUOy 
ill TTL TTT ll Ih — 


a ES ee ae me 























a INCaAHOS 

S561 PIVEN “ALVGGHIN a OLW4V :KONGDV ONISN 

((00€-d) Wo'lg- 15 Ad *ALVWILSE TOULNOD LaDana ePreA Sur1q19-Surpting Atquiossy NLT 
OLWAIV +*NOLLVDOT _ Z-d <WHaNWNN XGCaNI 


9S6t Azenuer z—) carya 19 IST (WE LSASANS 





CONFIDENTIAL 
a 


_ FUNDING SUMMARY 


(MILLIONS) 

BUDGET PROGRAM/PROJECT FY 56 FY 57 Fr58 FY59 rom, 

P-131 - Industriel Resources = 4.5 | 45 

P-151 - Guided Missiles * 345 14.2 17.9 7-0 ho 6 

P-152 - Initial Spares 12 1.0 5 1.7) 
P-155 - Ground Handling Equipment .2 5 55 2. 11.7 

P-320 - Military Construction = 70 7.0 
 P-620 - Research & bevetevuant | | 4.6 8.5 7-9 7.0 28.0 


TOTAL $13.0 $35.2 $31.8 $15.5 $95.5 


$13.0 million are required in the th Quarter FY 1956 : 7 


WD-56-00088 








ARS (INITIAL TEST PHASE) 
_ FINANCIAL PLAN 


P-131 - Industrial Facilities 


FY 1956 
Purpose 
Contractor Plant | | | 
Engineering | $4,500,000 | 


Backyard Test 
Captive Test 
Component Test 


Justification: 


| Funds required in 4th Quarter FY 1956 to initiate necessary contracts. 
Justification is included in Facilities Annex (Tab 2) | | 
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P-151 - Guided Missiles 


Purpose 
XSM-65C 
| Orbital Stage Vehicles 


Justification: 


a 


tgp 8 We: r es 
ARS (INITIAL TEST PHASE)” 





FY 56. FY 57 FY 58 = FY 59 TOTAL 
I OED CTOTAL 
2.0 9-2 | 5.4 2.0 18.6 


1.5 5.0 12.5 5.0 2h.0 
Se 880 
3.5 14.2 17.9 7.0 42.6 


To accomplish procurement, modification and test of the orbiting stage 
vehicle and its subsystems for all phases of the program, including captive 
‘est and dynamic testing of the orbiting vehicle alone. 


To accomplish procurement of 10 complete orbital test vehicles 


(including XSM-65C fer use 
These orbiting vehicles wi 
accomplish long-term tests of 


as boosters) to permit ten full system tests. 
Obtain operational environmental data and 


protetype system components. 


- WD-56-00088 





CONFIDENTIAL 
| 


ARS ‘(INITIAL TEST PHASE) 
_ FINANCIAL PLAN 


P-152 - Initial Spares FY 56 _sFy:-“57 FY 58 FY 59 TOTAL 

~ ree ee EY 
Purpose 
Initial Spares and Spare 


Parts (XSM-65C) a 1.0 .5 | 17 


TOTAL .2 1.0 | 5 7 








Justification: 


For procurement of initial Spares and spare parts to support the 
concentrated captive and flight test portions of the ARS Initial Test Phase. 
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ARS (INITIAL TEST PHASE) 


FINANCIAL PLAN 


P-155 ~- Ground Handling Equipment FY 56 FY 57, FY58~—sFY 59s tora 
| 

Purpose 

Sv & Launch Equipment, and 


Fuel and Lubrication | 2 3.0 . 2.0 5 5.7 
Payload Equipment | 1.5 3.5 1.0 6.0 
Fabrication & Assembly | 

TOTAL 2 4.5 3.5 1.5 121.7 
Justification: 


For the procurement of service and launching equipment necessary and 
peculiar to the ARS initial test program. 


__, For the procurement of special payload equipment, including attitude control, 
auxiliary power and environmental sensing and recording equipment. 
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ARS (INITIAL TEST PHASE) 
FINANCIAL PLAN 





P-320 - Military Construction 


FY 1957 
Purpose 
AFMTC Facilities 
Launching facilities | 
Captive test facilities | 
Assembly checkout and Vener eaer ing building $7,000,000 


Justification: 


« 
AyD 


Included in Facilities Annex (Tab 2) 
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ARS (INITIAL TEST. PHASE) 
FINANCIAL PLAN 


P-620 - Guided Missiles and Related Equipment 


Purpose | FY 56 FY 57 ~=FY 58_-—ssFy 59 TOTAL 
een 


Orbital Vehicle 1.5 3.0 1.5 10  |§7.0 
Orbital Payload & oe 

Associated Ground | | 

Equipment | 2.6 —-4.0 4.4 3.0 13.0 


System Analysis and 


Data Reduction _ 5S 15 $0 40 8.0 


TOTAL be 8.5 7.9. 7.0 28.0 


Justification: 


~ To secure contractual services for the reseatch, development, engineering, — 


. design, preparation of detailed specifications, development testing, and 
fabrication of protype models required for the accomplishment of the ARS Initial 


Test Phase. 
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